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$EVWUDFW
7KH \LHOG FRPSRQHQWV DQG WKH JUDLQ \LHOG DUH LQIOXHQFHG E\ VHYHUDO IDFWRUV HLWKHU WKH\ DUH HQYLURQPHQWDO RU WHFKQRORJLFDO
$PRQJWKHHQYLURQPHQWDOIDFWRUVWKHUHLVFRXQWLQJDVRQHRIWKHPRVWLPSRUWDQWWKHZDWHUVXSSO\ZKLOHDPRQJWKHWHFKQRORJLFDO
IDFWRUV WKHUH DUH FRXQWLQJ WKH SUHFHGLQJ FURS DQG IHUWLOL]DWLRQ VWUDWHJ\ ,Q WKLV UHVSHFW WKH DLPRI WKLV SDSHU LV WR SUHVHQW WKH
UHVXOWV UHJDUGLQJ WKH\LHOGFRPSRQHQWV DQG WKHJUDLQ\LHOGVREWDLQHGDW WZRPDL]HK\EULGV VWXGLHGXQGHU WKHGURXJKW VSHFLILF
FRQGLWLRQVRI LQ6RXWK5RPDQLDQDQGXQGHUGLIIHUHQWSUHFHGLQJFURSVDQGIHUWLOL]DWLRQFRQGLWLRQV ,Q WKLV UHVSHFWD ILHOG
H[SHULPHQWZDVSHUIRUPHGLQRQDUHGGLVKSUHOXYRVRLOLQ6RXWK5RPDQLDXQGHUUDLQIHGFRQGLWLRQV7ZRPDL]HK\EULGVZHUH
VWXGLHG XQGHU WKUHH SUHFHGLQJ FURSV WULWLFDOH VRUJKXP DQG PDL]H DQG WKUHH IHUWLOL]DWLRQ FRQGLWLRQV 13 13
13,QWKHIXOO\ULSHVWDJHRIWKHPDL]HSODQWVWKHFREVIURPRQHVTXDUHPHWHUDQGIURPHDFKH[SHULPHQWDOYDULDQWZHUH
FROOHFWHGDQGDQDO\]HG LQ ODERUDWRU\7KH\LHOGFRPSRQHQWVRI WKHFREZHUHGHWHUPLQHGDQG WKHJUDLQ\LHOGZDVFDOFXODWHG LQ
WRQVKDDQGUHSRUWHGDWPRLVWXUHFRQWHQWRI7KHREWDLQHGGDWDZHUHVWDWLVWLFDOO\SURFHVVHGE\DQDO\VLVRIYDULDQFH,QRXU
VWXG\WKHKLJKHVWYDOXHVRIWKH\LHOGFRPSRQHQWVFREOHQJWKQXPEHURINHUQHOVSHUFREFREZHLJKWDQGNHUQHOZHLJKWRQFRE
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,QWURGXFWLRQ
7KH \LHOG FRPSRQHQWV DQG WKH JUDLQ \LHOG DUH LQIOXHQFHG E\ VHYHUDO IDFWRUV HLWKHU WKH\ DUH HQYLURQPHQWDO RU
WHFKQRORJLFDO $PRQJ WKH HQYLURQPHQWDO IDFWRUV DUH FRXQWLQJ DV RQH RI WKH PRVW LPSRUWDQW WKH ZDWHU VXSSO\
'URXJKWLVDPDMRUFRQVWUDLQWIDFWRUDIIHFWLQJFURSSURGXFWLRQ%HKHVKWLDQG%HKERRGL$VODPHWDO
7KLV LV LQIOXHQFLQJ WKH JURZWK GHYHORSPHQW DQG SURGXFWLRQ RI SODQWV ZLWK D VLJQLILFDQW LPSDFW RQ WKH \LHOG




$PRQJ WKH WHFKQRORJLFDO IDFWRUVZLWKD VLJQLILFDQW LQIOXHQFHXSRQ WKH\LHOGFRPSRQHQWVDQG WKHJUDLQ\LHOGDW
PDL]H WKHUH DUH FRXQWLQJ WKH SUHFHGLQJ FURS DQG IHUWLOL]DWLRQ VWUDWHJ\ 7KH SUHFHGLQJ FURS LV DQ LPSRUWDQW FURS
WHFKQRORJ\ PHDVXUH ZLWK D VLJQLILFDQW LQIOXHQFH XSRQ WKH \LHOG UHVSHFWLYHO\ XSRQ WKH \LHOG FRPSRQHQWV ZKLFK
UHSUHVHQWWKRVHHOHPHQWVSDUWLFLSDWLQJWRWKH\LHOGIRUPDWLRQ,RQHWDO&URSURWDWLRQDQGQLWURJHQDSSOLFDWLRQ
DUH DPRQJ WKH PDQDJHPHQW PHWKRGV WKDW FDQ LQFUHDVH PDL]H JUDLQ \LHOGV 6WDQJHU DQG /DXHU  ,Q QRQ
IHUWLOL]HGPDL]HDQGPDL]HIHUWLOL]HGZLWK1WKHKLJKHVW\LHOGVZHUHDFKLHYHGLQWKHWKUHH\HDUURWDWLRQ&LRQWXHW











2.1. Experimental design 
5HVHDUFKHVZHUHSHUIRUPHGLQLQDILHOGH[SHULPHQWZKLFKZDVORFDWHGRQUHGGLVKSUHOXYRVRLOZLWKLQWKH
([SHULPHQWDO )DUP 0RDUD 'RPQHDVFD R¶ 1 ODWLWXGH DQG R¶ ( ORQJLWXGH EHORQJLQJ WR 8QLYHUVLW\ RI
$JURQRPLF6FLHQFHVDQG9HWHULQDU\0HGLFLQHRI%XFKDUHVW7KHUHZHUHVWXGLHGWZRPDL]HK\EULGV&HUDDQG
&HUDXQGHU WKUHHSUHFHGLQJFURSV VRUJKXP WULWLFDOHDQGPDL]HDQG WKUHH IHUWLOL]DWLRQFRQGLWLRQV 13
13 13 )LUVW IHUWLOL]DWLRQ ZDV SHUIRUPHG EHIRUH VHHGEHG SUHSDUDWLRQ ZLWK  NJKD RI FRPSOH[
IHUWLOL]HURI W\SHZKLFKPHDQVNJKDRIQLWURJHQDQGNJKDRISKRVSKRURXV6HFRQGIHUWLOL]DWLRQ
ZDVSHUIRUPHGLQWKHJURZWKVWDJHRIPDL]HSODQWVRIILYHOHDYHVZLWKDQGUHVSHFWLYHO\NJKDRIQLWURJHQ
WKH XVHG IHUWLOL]HU ZDV DPPRQLXP QLWUDWH 6R RQ D EDFNJURXQG RI  NJKD RI QLWURJHQ DQG  NJKD RI
SKRVSKRURXVWKHUHZHUHWKHIROORZLQJYDULDQWVZLWKQLWURJHQDSSOLFDWLRQLQWKHJURZWKVWDJHRIILYHOHDYHVNJKD
RIQLWURJHQNJKDRIQLWURJHQNJKDRIQLWURJHQ
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2.3. Climatic data  
)RUWKHSHULRG$SULO$XJXVWWKHDYHUDJHWHPSHUDWXUHZDVR&ZKLOHWKHPXOWLDQQXDODYHUDJHYDOXHIRU























SUHFHGLQJ FURSV DQG DSSOLFDWLRQ RI  NJKD RI QLWURJHQ LQ YHJHWDWLRQ LQFUHDVHG WKH FRE OHQJWK DW  FP LQ
DYHUDJH IRU WKH WKUHH SUHFHGLQJ FURSV WKH GLIIHUHQFHV EHLQJ YHU\ VLJQLILFDQW +RZHYHU WKLV LQFUHDVH LQ WKH FRE
OHQJWKGXHWRWKHDSSOLFDWLRQRIQLWURJHQLQYHJHWDWLRQZDVGLIIHUHQWDFFRUGLQJWRWKHSUHFHGLQJFURS7KXVWKHPRVW
LPSRUWDQWLQFUHDVHLQWKHFREOHQJWKZDVUHJLVWHUHGLQWKHFDVHRIPDL]HDVSUHFHGLQJFURSZKLOHWKLVLQFUHDVHZDV






3.2. Number of kernels per cob 
2Q D EDFNJURXQG RI  NJKD RI QLWURJHQ DQG  NJKD RI SKRVSKRURXV WKH QXPEHU RI NHUQHOV SHU FRE
UHJLVWHUHG WKH KLJKHVW YDOXH LQ WKH FDVH RIPDL]H DV SUHFHGLQJ FURS  NHUQHOV ZKLOH WKH VPDOOHVW YDOXHZDV
UHJLVWHUHG DIWHU WULWLFDOH DV SUHFHGLQJ FURS  NHUQHOV 6RUJKXP DV SUHFHGLQJ FURS GHWHUPLQHG D YDOXH RI WKH
QXPEHURINHUQHOVSHUFRENHUQHOV LQEHWZHHQ WKRVH UHJLVWHUHGDWPDL]HDQG WULWLFDOHDVSUHFHGLQJFURSV ,Q




















































3.3. Cob weight 
2QDEDFNJURXQGRINJKDRIQLWURJHQDQGNJKDRISKRVSKRURXVWKHFREZHLJKWUHJLVWHUHGWKHKLJKHVW
YDOXH LQ WKHFDVHRIPDL]HDVSUHFHGLQJFURSJ6RUJKXPDQG WULWLFDOHDVSUHFHGLQJFURSVGHWHUPLQHGTXLWH
VLPLODUYDOXHVRIWKHFREZHLJKWVPDOOHUWKDQWKRVHUHJLVWHUHGLQWKHFDVHRIPDL]HDVSUHFHGLQJFURSJLQWKH
FDVHRIVRUJKXPDVSUHFHGLQJFURSDQGJ LQ WKHFDVHRI WULWLFDOHDVSUHFHGLQJFURS ,QDYHUDJH IRU WKH WKUHH
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ZHLJKW DW  J LQ DYHUDJH IRU WKH WKUHH SUHFHGLQJ FURSV EXW ZLWKRXW D GLIIHUHQFH VWDWLVWLFDOO\ VLJQLILFDQW





 J EXWZLWKRXW D GLIIHUHQFH VWDWLVWLFDOO\ VLJQLILFDQW ,Q WKH FDVH RI DSSOLFDWLRQ RI  NJKD RI QLWURJHQ LQ
YHJHWDWLRQWKHPRVWLPSRUWDQWLQFUHDVHLQWKHQXPEHURINHUQHOVSHUFREZDVUHDOL]HGIRUPDL]HDVSUHFHGLQJFURS










































EHWZHHQ WKRVH UHJLVWHUHG DWPDL]H DQG WULWLFDOH DV SUHFHGLQJ FURSV ,Q DYHUDJH IRU WKH WKUHH SUHFHGLQJ FURSV WKH
NHUQHOZHLJKWRQFREZDVJ$VLQWKHFDVHRIWKHFREZHLJKWWKHYDOXHVRIWKHNHUQHOZHLJKWRQFREZHUHPRUH
RUOHVVDTXDUWHURIQRUPDOYDOXHUHJLVWHUHGLQ\HDUVZLWKJRRGZDWHUVXSSO\)LJXUH






GXH WR WKH DSSOLFDWLRQ RI QLWURJHQ LQ YHJHWDWLRQ ZDV GLIIHUHQW DFFRUGLQJ WR WKH SUHFHGLQJ FURS 7KXV WKH PRVW
LPSRUWDQWLQFUHDVHLQWKHNHUQHOZHLJKWRQFRELQWKHFDVHRIDSSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQZDV
UHDOL]HG IRU VRUJKXP DV SUHFHGLQJ FURS  J EXWZLWKRXW D GLIIHUHQFH VWDWLVWLFDOO\ VLJQLILFDQW ,Q WKH FDVH RI
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DSSOLFDWLRQ RI  NJKD RI QLWURJHQ LQ YHJHWDWLRQ WKHPRVW LPSRUWDQW LQFUHDVH LQ WKH NHUQHOZHLJKW RQ FREZDV
UHDOL]HGIRUPDL]HDVSUHFHGLQJFURSJZLWKDGLIIHUHQFHVWDWLVWLFDOO\VLJQLILFDQW7ULWLFDOHDVSUHFHGLQJFURS
GHWHUPLQHGDQ LQFUHDVHRI WKHNHUQHOZHLJKWRQFRERQO\ZKHQQLWURJHQZDVDSSOLHG LQYHJHWDWLRQ LQD UDWHRI
NJKDJ
7KHVRFDOOHGZHLJKW\LHOGFRPSRQHQWVFREZHLJKWDQGNHUQHOZHLJKWRQFREZHUHPRUHDIIHFWHGE\GURXJKW
WKDQ WKH VR FDOOHG QXPHULFDO \LHOG FRPSRQHQW FRE OHQJWK DQG QXPEHU RI NHUQHOV SHU FRE 7KHVH ILQGLQJV DUH



































3.5. Thousand grain weight 
2QDEDFNJURXQGRINJKDRIQLWURJHQDQGNJKDRISKRVSKRURXVWKHWKRXVDQGJUDLQZHLJKWUHJLVWHUHGWKH
KLJKHVWYDOXHLQWKHFDVHRIVRUJKXPDVSUHFHGLQJFURSJ0DL]HDQGWULWLFDOHDVSUHFHGLQJFURSVGHWHUPLQHG
SUDFWLFDOO\ VLPLODU YDOXHV RI WKH WKRXVDQG JUDLQZHLJKW VPDOOHU WKDQ WKRVH UHJLVWHUHG LQ WKH FDVH RI VRUJKXP DV
SUHFHGLQJFURSJLQWKHFDVHRIPDL]HDVSUHFHGLQJFURSDQGJLQWKHFDVHRIWULWLFDOHDVSUHFHGLQJFURS,Q
DYHUDJH IRU WKH WKUHH SUHFHGLQJ FURSV WKH WKRXVDQG JUDLQZHLJKWZDV  J 7KH YDOXHV RI WKH WKRXVDQG JUDLQ
ZHLJKWZHUHFORVHGWRKDOIRIQRUPDOYDOXHUHJLVWHUHGLQ\HDUVZLWKJRRGZDWHUVXSSO\)LJXUH
2SSRVLWHWKHVLWXDWLRQVUHFRUGHGIRUWKHSUHYLRXV\LHOGFRPSRQHQWVFREOHQJWKQXPEHURINHUQHOVSHUFREFRE
ZHLJKW NHUQHOZHLJKW RQ FRE WKH DSSOLFDWLRQ RI QLWURJHQ LQ YHJHWDWLRQ GHWHUPLQHG D GHFUHDVHG RI WKH WKRXVDQG
JUDLQZHLJKW7KXVDSSOLFDWLRQRINJKDRUNJKDRIQLWURJHQ LQYHJHWDWLRQGHFUHDVHG WKH WKRXVDQGJUDLQ































































































'HVSLWH WKH GURXJKW UHJLVWHUHG LQ WKH VWXGLHG DUHD LQ  DSSOLFDWLRQ RI  DQG UHVSHFWLYHO\  NJKD RI
QLWURJHQ LQ WKH ILYH OHDYHV JURZWK VWDJH RI PDL]H SODQWV LQFUHDVHG WKH YDOXHV RI WKH \LHOG FRPSRQHQW H[FHSW
WKRXVDQGJUDLQZHLJKWDQGFRQVHTXHQWO\LQFUHDVHGWKHJUDLQ\LHOG%XWWKHLQFUHDVHLQWKH\LHOGFRPSRQHQWVYDOXHV
DQGLQWKHJUDLQ\LHOGGXHWRWKHDSSOLFDWLRQRIQLWURJHQLQYHJHWDWLRQZDVGLIIHUHQWDFFRUGLQJWRWKHSUHFHGLQJFURS
7KH WKRXVDQG JUDLQ ZHLJKW FRUUHODWHG QHJDWLYHO\ ZLWK DOO WKH RWKHU \LHOG FRPSRQHQWV ZKHQ WKH QLWURJHQ ZDV
DSSOLHGLQYHJHWDWLRQ7KXVWKHKLJKHVWYDOXHVRIWKHWKRXVDQGJUDLQZHLJKWJZHUHUHJLVWHUHGXQGHUVRUJKXP
DV SUHFHGLQJ FURS DQG IHUWLOL]DWLRQ FRQGLWLRQV RI 13 DQG WKH VPDOOHVW YDOXHV RI WKH WKRXVDQG JUDLQ ZHLJKW
JZHUHUHJLVWHUHGXQGHUPDL]HDVSUHFHGLQJFURSDQGIHUWLOL]DWLRQFRQGLWLRQVRI13
$FNQRZOHGJHPHQWV
7KH UHVHDUFKHV FDUULHG RXW IRU WKH HODERUDWLRQ RI WKH SUHVHQW SDSHU ZHUH ILQDQFHG E\ 5RPDQLDQ 3URJUDP
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